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6 NOTICES * 

Fapan Patent Office is not responsible for any 
iamages caused by the use of this translation. 

..This document has been translated by computer. So the translation may not reflect the original precisely. 
>.**** shows the word which can not be translated. 
(.In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] This invention belongs to the technical field of the processing system 

he production factory for manufacturing minute devices, such as a semiconductor. 

0002] 

Description of the Prior Art] Detailed-ization with the more and more processing adapting not knowing and lithograp 
echnology has been required in the place in which pursuit of the high integration of a semiconductor device remains. 
>rder to respond to this, it is becoming air-conditioning control nearby altitude, such as an air cleanliness class of Ayr 
l production factory, and temperature management. Therefore, in the production line of a semiconductor production 
actory, improvement in the production yield is in drawing by continuing maintaining whenever [ clean (low dust) ], 
emperature, etc. on very high level inside a clean room. 
0003] 

Problem(s) to be Solved by the Invention] However, in order for the equipment cost and the running cost for product 

0 increase by leaps and bounds along with improvement in a degree of integration and to take the profit to investmen 
s becoming a big technical problem how a synthetic production cost is held down. 

0004] In the above-mentioned conventional example, in order to continue maintaining on always high level in all the 
>arts inside a clean room, the time the part which does not need so strict management and strict managing, and also w 
lot required, the maintenance of a whole air cleanliness class and temperature is continuously carried out to altitude, 
his reason, always big power was needed with the large-sized air-conditioner, and the rise of equipment cost or a 
unning cost is caused. 

0005] This invention aims at approaching reduction of equipment cost or a running cost mainly from a viewpoint of 

;onditioning in view of the above-mentioned technical problem. 

0006] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, a required location in a cl 
oom can be improved on level suitable by the way which is necessity by having a clean room, an adjustment means t 
Ldjust condition of this clean room, a processor installed in a clean room, and a control means which controls actuatio 
)f said adjustment means according to system operating status of this processor. This becomes possible to reduce the 
imount of capital investment and a running cost of the whole factory. 
0007] 

Embodiment of the Invention] Hereafter, the processing system of the production line of a semiconductor device is 
explained as a gestalt of operation of this invention. 

0008] In drawing 1 , 1 is a production factory and the clean room 2 is established in the interior. On the floor of a cle 
oom 2, the 1st processing chamber 3 and the 2nd processing chamber 4 are installed. The 1st processing chamber 3 
vhich is an exposure room has held airtightly the wafer positioning stage 34 holding the mask stage 32 holding a mas 

1 1 , and a wafer 33. And the exposure imprint of the mask pattern is carried out by the synchrotron orbital radiation fr 
he light source at a wafer. Moreover, the wafer in-and-put door 35 is formed in the 1st processing chamber 3. On the 
>ther hand, the 2nd processing chamber 4 has the coating-machine developer, and the coating machine 41 which 
>erforms resist spreading processing to a wafer, and the developer 42 who performs the development of the wafer aft 
;xposure processing are airtightly formed in one chamber. Moreover, the wafer in-and-out doors 43 and 44 are forme 
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he 2nd processing chamber 4. The AGV (Automated Guided Vehicle) path 6 connected to the 2nd processing chamb 
hrough the wafer in-and-out door 44 is for conveying a wafer between the 2nd processing chamber 4 and other 
>rocessors. Moreover, 5 is mask receipt equipment, can contain two or more masks required for heavy baking exposu 
ind can convey a mask between the mask stages 32 in the 1st processing chamber 3 according to the conveyance dev 
n which it does not illustrate. 

0009] 7a-7e are FFU(s) (Fan Filter Unit) with which the filter and the rotation fan for ventilation who filter the foreig 
natter particle in air were united, and each is able to arrange each unit in the amount of [ of a clean room 2 ] ceiling w 
ind to control a rotational frequency (ventilation capacity) independently. In addition, a filter and a fan do not 
lecessarily have to do unitization. Moreover, 8a-8e are each cooling coil prepared corresponding to FFU, and it is 
>ossible to adjust the temperature of each Ayr ventilated by FFU according to an individual. The particle detector t o 
yhich 9a-9c measure whenever [ in each part in a clean room / clean (low dust) ] and the measurement meansv vith 
yhich the temperatur e sensor which measures the Ayr temperature became a pair, and 10 are the contro ller. ^Aparticl 
letector measures an air cleanliness class by counting foreign matter parti cles, such as dust of Ayr, and dust. 1 1 is the 
aine controller which performs integrative control of the whole system of the whote^fectory, carrteifout the monitor 
he operating status of an aligner 3 and coating-machine DEBERO@PPA 4, the measured value of the particle detect 
)a-9c, etc., and controls the refrigeration capacity of each cooling coils 8a-8e, and the operating sequence of each 
>rocessor based on a monitor result in each ventilation capacity list of each of FFU(s) 7a-7e. 

0010] By each operation of FFU(s) 7a-7e, clarification which blew off from the ceiling section in the clean room 2, a 
\yr by which temperature management was carried out are discharged from the floor of a clean room like illustration 
ind through the path outside a clean room, it reaches FFU again and it circulates through it. Here, by changing the 
iriving ability of each FFU and cooling coil according to an individual, the amount of supply and supply Ayr 
emperature of Ayr can change with locations, and can adjust locally the air cleanliness class and temperature inside a 
;lean room. 

001 1] The wafer with which before production process processing ended is introduced into the coating machine 41 o 
he 2nd processing chamber 4 via the AGV path 6. Resist spreading and prebaking are performed here, after that, it 
;onveys to the aligner of the 1 st processing chamber 3 according to the wafer conveyance device in which it does not 
llustrate, and exposure processing is performed. The wafer after exposure processing is conveyed to the developer 42 
he 1st processing chamber 3 to the 2nd processing chamber 4, is taken out for the AGV path 6 after a development, a 
s made to shift to the following production process. Drawing 2 is flow chart drawing showing the above wafer 
>rocedure concretely. 

0012] When conveying a wafer between AGV conveyance or each processing chamber here, in order that a wafer (o 
vafer carrier) may touch Ayr of a clean room directly, while requiring a high air cleanliness class especially so that a 
breign matter may not adhere to a wafer, temperature management of a high level is also required. Then, by the Main 
;ontroller 1 1, in case the monitor of the processing state in each processing chamber is carried out and a wafer convey 
he inside of a clean room, near [ this ] a path heightens the driving ability (a fan's rotational frequency) of FFU in ord 
o raise the air cleanliness class near a conveyance path locally. The refrigeration capacity of a cooling coil is controll 
;o that the thermometry value of a measurement means becomes regular temperature management within the limits a 
;oincidence. While specifically raising the fan rotational frequency of FFU(s) 7a and 7b in the carrying-out- AGV 
;onveyance case, the capacity of cooling coils 8a and 8b is adjusted. Moreover, in case a wafer is conveyed between 
st processing chamber 3 and the 2nd processing chamber 4, while raising a FFU(s) [ 7c and 7d ] fan rotational 
requency, cooling coils [ 8c and 8d ] capacity is adjusted. In addition, some time lag arises after raising fan rotation o 
7 FU until an air cleanliness class actually improves, and after changing the refrigeration capacity of a cooling coil un 
s actually reflected in the Ayr temperature in a clean room. Then, this time lag is expected, a wafer is actually convey 
ind, also as for a twist, only predetermined time adjusts the capacity of FFU or a cooling coil in front. This time lag i 
neasured and obtained before a system works beforehand. 

0013] Furthermore, the monitor of the measurement value of measurement means 9a near [ where the above-mention 
vafer is conveyed ] a conveyance path, or 9b is carried out, the case below a value predetermined in an air cleanlines 
rlass (there are more foreign matter particles per unit quantity of Ayr than default value), and/or when the Ayr 
emperature of predetermined is out of range, it judges that it is unusual, and conveyance of a wafer is suspended 
emporarily until the measurement value of a detector becomes within the limits of predetermined. If conveyance of a 
vafer is completed and a wafer is settled in an airtight processing chamber, since necessity will become that there is 
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lothing as for high air cleanliness class management and temperature management, the driving ability of FFU and a 
cooling coil is reduced, and power consumption is stopped. Drawing 3 is flow chart drawing showing the above air- 
;onditioning control procedure concretely. 

0014] Although the above is explanation which raises locally condition, such as an air cleanliness class near a 
;onveyance path, and temperature, at the time of conveyance of a wafer, this is completely the same also about a mas 
Diat is, also in case a mask is conveyed between mask receipt equipment 5 and the 1st processing chamber 3 in the ca 
>f mask exchange, a mask (or mask carrier) is exposed to Ayr in a clean room. Then, cooling coil 8e is controlled in a 
<FU7e list that the air cleanliness class and temperature near a mask conveyance path should be managed to a high le 
it the time of mask conveyance, carrying out the monitor of the measurement value of measurement means 5c. 
0015] In addition, although this example showed the example which used the 1st processing chamber 3 as the aligne 
ind made the 2nd processing chamber 4 the coating-machine developer, in addition to these as well as the above- 
nentioned example, there are the processor which needs a chamber, for example, a thermal treatment equipment, a 
sputtering system, a CVD system, epitaxial equipment, dispersion equipment, annealing equipment, test equipment, e 
ind it can apply to the processing system of a semiconductor production line. That is, each of the 1st processing cham 
ind the 2nd processing chamber can be made into one combination of an aligner, coating-machine equipment, develo 
equipment, a thermal treatment equipment, a sputtering system, a CVD system, epitaxial equipment, dispersion 
equipment, annealing equipment, and test equipment. 

0016] According to this example, the monitor of the system operating status of each processor can be carried out, an 
he condition of the part required by the way which is necessity can be intensively managed to a high level by adjustin 
he condition of a clean room locally according to this. Compared with the case where this maintains the condition in 
whole ] a clean room to a high level using a large-sized air-conditioning facility, there are little equipment cost and 
>ower consumption (running cost), and it ends, as a result low cost-ization of device production can be attained. 
0017] Next, the example of the process of the device containing down stream processing in the above-mentioned 
>rocessing system is explained. 

0018] Drawing 4 shows the flow of manufacture of minute devices (semiconductor chips, such as IC and LSI, a liqu 
crystal panel, CCD, the thin film magnetic head, micro machine, etc.). The circuit design of a semiconductor device i 
>erformed at step 1 (circuit design). The mask in which the designed circuit pattern was formed is manufactured at st 
mask manufacture). On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using materials, such 
;ilicon. Step 4 (wafer process) is called a before production process, and forms an actual circuit on a wafer with 
ithography technology using the mask and wafer which carried out [ above-mentioned ] preparation. The following s 
5 (assembly) is called an after production process, is a production process semiconductor-chip-ized using the wafer 
)roduced by step 4, and includes production processes, such as an assembly production process (dicing, bonding) and 
)ackaging production process (chip enclosure). At step 6 (inspection), the check test of the semiconductor device 
>roduced at step 5 of operation, an endurance test, etc. are inspected. A semiconductor device is completed through s 
i production process, and this is shipped (step 7). 

0019] Drawing 5 shows the detailed flow of the above-mentioned wafer process. The surface of a wafer is oxidized a 
;tep 1 1 (oxidation). An insulator layer is formed in the wafer surface at step 12 (CVD). At step 13 (electrode formatio 
in electrode is formed by vacuum evaporationo on a wafer. Ion is driven into a wafer at step 14 (ion implantation). A 
;tep 15 (resist processing), a sensitization agent is applied to a wafer using the above-mentioned coating machine. At 
;tep 16 (exposure), printing exposure of the circuit pattern of a mask is carried out at a wafer using the aligner which 
;ave [ above-mentioned ] explanation. At step 17 (development), the wafer exposed using the above-mentioned 
leveloper is developed. At step 18 (etching), portions other than the developed resist image are shaved off. The resist 
vhich etching could be managed with step 19 (resist exfoliation), and became unnecessary is removed. By carrying o 
>y repeating these steps, a circuit pattern is formed on a wafer multiplex. 

0020] If the process of this example is used, the semiconductor device of a high degree of integration is producible to 

owcost. 

0021] 

Effect of the Invention] According to this invention, by controlling the condition of the clean room of a production 
)rocessing system if needed, while controlling enlargement of a facility, a running cost can be reduced, and a product 
;ost can be reduced. 
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